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DESCRIPTION 

OPENING/ CLOSING CONTROLLING APPARATUS 
Technical Field 

[0001] The present invention relates to an 

opening/closing controlling apparatus for controlling 
opening and closing of an opening/closing object such 
as a door mounted on a vehicle. 
Background Art 

[0002] An example of the conventionally known 

opening/closing controlling apparatus for controlling 
opening and closing of an opening/closing object such 
as a door mounted on a vehicle is the one described in 
Japanese Utility Model Application Laid-Open No. 5- 
78619. The apparatus described in the official gazette 
of the above application is constructed in a 
configuration wherein with reception of an airbag 
actuation signal from an airbag controller an ON delay 
circuit measures a predetermined time from the time of 
reception of the actuation signal and wherein after 
passage of the predetermined time a door lock actuator 
is actuated to the unlock side. This apparatus is 
designed not to unlock the door at the same time as 
occurrence of a collision accident, whereby a vehicle 
occupant is prevented from being thrown out of the 
vehicle . 

Disclosure of* the Invention 
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[0003] If the occupant is injured in the event of 

the collision accident of the vehicle, the occupant 
should be promptly transported to medial facilities, 
and then the injured must be carried into an ambulance 
as soon as the ambulance arrives at an accident 
location. On that occasion, as well as merely 

unlocking the door of the accident vehicle, it is 
desirable that the injury condition of the occupant 
should be soon checked and quicker rescue should be 
performed. 

[000 4] In order to actuate the apparatus after the 

collision of the vehicle, it is necessary to prevent a 
defect such as a failure in actuation of the apparatus 
due to crash impact. For this reason, it is desirable 
to enhance actuation reliability of ensuring secure 
actuation even in the event of collision of the 
vehicle. An object of the present invention is 
therefore to provide an opening/closing controlling 
apparatus with high actuation reliability in the event 
of a vehicle accident. 

[00O5] An opening/closing controlling apparatus of 

the present invention is an apparatus for performing an 
automatic opening/closing control of an opening/closing 
object mounted on a vehicle, which comprises automatic 
opening/closing means for automatically opening/closing 
the opening/closing object; collision detecting means 



WO 2005/087548 



PCT/JP2005/003093 



for detecting a collision of the vehicle; time 
measuring means for measuring a time from a time when 
the collision detecting means detects the collision of 
the vehicle; and opening/closing controlling means for 
prohibiting automatic opening/closing of the 
opening/closing object from the time of the collision 
of the vehicle and for permitting the automatic 
opening/closing by the automatic opening/closing means 
after passage of a predetermined time since the 
collision. The opening/closing object stated herein is 
an object that separates the compartment from the 
exterior space and that can be opened and closed. The 
present invention successfully provides the 
opening/closing controlling apparatus with high 
actuation reliability in the event of a vehicle 
accident . 

[000 6] Preferably, the time measuring means for 

measuring the predetermined time comprises at least two 
time measuring circuits. In this configuration, the 
automatic opening/closing operation of the 

opening/closing object is prohibited from the time of 
the collision of the vehicle to passage of the 
predetermined time, whereby it is feasible to prevent 
the opening/closing object from being unexpectedly 
opened in the event of collision and thereby to enhance 
the occupant safety. In this connection, since at 
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least two time measuring circuits for measuring the 
predetermined time are provided to implement at least 
double time measuring systems, even if the collision of 
the vehicle causes a malfunction of one time measuring 
circuit, the other time measuring circuit can perform 
accurate time measurement, thus enhancing the actuation 
reliability of the apparatus, 

[0007] In a further preferred configuration 

herein, the time measuring means comprises first time 
measuring means and second time measuring means each 
for measuring a first time from the time when the 
collision detecting means detects the collision of the 
vehicle; the opening/closing controlling means 
prohibits the automatic opening/closing operation of 
the opening/closing object from the time when the 
collision detecting means detects the collision of the 
vehicle and thereafter the opening/closing controlling 
means permits the automatic opening/closing operation 
of the opening/closing object after passage of the 
first time is measured by both the first time measuring 
means and the second time measuring means. 
[0008] In another preferred configuration herein, 

the time measuring means comprises first time measuring 
means for measuring a first time from the time when the 
collision detecting means detects the collision of the 
vehicle, and second time measuring means for measuring 
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a second time from the time when the collision 
detecting means detects the collision of the vehicle, 
the second time measuring means being provided 
separately from the first time measuring means; the 
opening/closing controlling means prohibits the 
automatic opening/closing operation of the 

opening/closing object from the time when the collision 
detecting means detects the collision of the vehicle, 
thereafter the opening/closing controlling means 
permits the automatic opening/closing operation of the 
opening/closing object after passage of the first time, 
and then the opening/closing controlling means makes 
the automatic opening/closing means perform an opening 
operation of the opening/closing object after passage 
of the second time set longer than the first time. 
[0009] In this invention, the automatic 

opening/closing operation of the opening/closing object 
is prohibited from the time of the collision of the 
vehicle to passage of the first time, whereby it is 
feasible to prevent the opening/closing object from 
being unexpectedly opened in the event of collision and 
thereby to enhance the occupant safety. Since the 
opening/closing object is opened after passage of the 
second time from the time of the collision of the 
vehicle, emergency staff can perform quick occupant 
rescue if an occupant is injured. On that occasion, 
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the opening/closing object is automatically opened, and 
then the injured occupant can readily escape out of the 
vehicle without effort of opening the opening/closing 
object. Furthermore r , since the first time measuring 
5 means and the second time measuring means are 

separately provided, even if one of the first time 
measuring means and the second time measuring means 
breaks down because of the collision of the vehicle, 
the other can perform the time measurement, so as to 

10 enhance the actuation reliability of the apparatus. 

[0010] In a further preferred configuration 

herein, the apparatus further comprises locking 
maintaining means for: maintaining a locking state of 
the opening/closing object from the time when the 

15 collision detecting means detects the collision of the 

vehicle, to passage of a third time set shorter than 
the first time. 

In this configuration, the locking of the 
opening/closing object is maintained from the time of 

20 the collision of the vehicle to passage of the third 

time, whereby it is feasible to prevent the locking of 
the opening/closing object from being released because 
of the collision and thereby to prevent the 
opening/closing object from being unexpectedly opened. 

25 Therefore, it is feasible to enhance the occupant 

safety. 
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Brief Description off the Drawings 

[0011] Fig. 1 is a schematic diagram of a 

configuration of an opening/closing controlling 
apparatus according to the first embodiment of the 
present invention . 

Fig. 2 is a flowchart showing the operation of 
the opening/closing controlling apparatus according to 
the first embodiment. 

Fig. 3 is a flowchart showing the operation of 
the opening/closing controlling apparatus of the first 
embodiment . 

Fig. 4 is a flowchart showing the operation of 
the opening/closing controlling apparatus of the second 
embodiment . 

Fig. 5 is a timing chart showing the operation of 
the opening/closing controlling apparatus of the second 
embodiment . 

Fig. 6 is a schematic diagram of a configuration 
of an opening/closing controlling apparatus according 
to the third embodiment of the present invention. 

Fig. 7 is a flowchart showing the operation of 
the opening/closing- controlling apparatus of the third 
embodiment . 

Fig. 8 is a flowchart showing the operation of 
the opening/closing controlling apparatus of the third 
embodiment . 
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Fig. 9 is a timing chart showing the operation of 
the opening/closing controlling apparatus of the third 
embodiment . 

Best Mode for Carrying out the Invention 

5 [0012] Embodiments of the present invention will 

be described below in detail with reference to the 
accompanying drawings . The same elements will be 
denoted by the same reference symbols throughout the 
description of the drawings, without redundant 

10 description. 

[0013] (First Embodiment) 

Fig. 1 is a schematic diagram of a configuration 
of an opening/closing controlling apparatus according 
to the first embodiment of the present invention. As 

15 shown in Fig. 1, the opening/closing controlling 

apparatus 1 is an apparatus for performing automatic 
opening/ closing of a door (opening/closing object) D of 
a vehicle 0 and is mounted on the vehicle 0 provided 
with the door D. This opening/closing controlling 

20 apparatus 1 is equipped with a door opening/closing ECU 

(Electronic Control Unit) 2. The door opening/closing 
ECU 2 is an opening/closing controlling means for 
performing an automatic opening/closing control of the 
door D, and is comprised, for example, of a CPU, a ROM, 

25 a RAM, an input signal circuit, an output signal 

circuit, a power supply circuit, and so on. The door 
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opening/closing ECU 2 is provided with a timer circuit 
3. The timer circuit 3 functions as a second time 
measuring means for measuring a predetermined second 
time T2 from a time of detection of a collision of the 
vehicle. 

[0014] An actuator 4 is connected to the door 

opening/closing ECU 2. The actuator 4 is an automatic 
opening/closing means for automatically opening and 
closing the door D of the vehicle, and the operation 
thereof is controlled by the door opening/closing ECU 
2. For example, a motor is used as this actuator 4, 
and the actuator 4 operates with an actuation signal 
from the door opening/closing ECU 2 to automatically 
open or close the door D through a door opening/closing 
mechanism. 

[0015] The door opening/ closing ECU 2 is provided 

with a power supply cut relay 5. The power supply cut 
relay 5 is mounted on a wiring line for supply of power 
to the actuator 4 and is configured to supply power to 
the actuator 4 by an on operation and to stop the 
supply of power to the actuator 4 by an off operation. 
During this off operation, th.e power supply is stopped 
to deactivate the actuator 4 to prohibit the automatic 
opening/closing of the door D . During this period, the 
power supply cut relay 5 functions as opening/closing 
prohibiting means of the door D. This opening/closing 
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prohibiting means for prohibiting the automatic 
opening/closing may be any other means than the power 
supply cut relay 5 as long as it can prohibit the 
automatic opening/ closing. 
5 [0016] An actuation switch 6 is also connected to 

the door opening/closing ECU 2. The actuation switch 6 
is a switch for opening/closing of the door D, and is 
switched on by an occupant of the vehicle 0 whereupon 
the door opening/ closing ECU 2 activates the actuator 4 
10 to automatically open the door D. On the other hand, 

when the occupant turns off the switch 6, the door 
opening/closing ECU 2 activates the actuator 4 to 
automatically close the door D. 

[0017] The door opening/closing ECU 2 is connected 

15 to a body ECU 10 and to an airbag ECU 20. Each of the 

ECUs 2, 10, and 20 is arranged to be able to transmit 
and receive signals to and from each other, for 
example, by LAN (or CAN) communication. Each of the 
ECUs 2, 10, and 20 is able to receive each of an engine 
20 start signal, a vehicle speed signal, etc. through the 

LAN communication. 

[0018] The body ECU 10 is a controlling means for 

controlling operations of parts mounted on the body of 
the vehicle, and is comprised, for example, of a CPU, a 
25 ROM, a RAM, an input signal circuit, an output signal 

circuit, a power supply circuit, and so on. This body 
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ECU 10 is provided with a timer circuit 11. The timer 
circuit 11 functions as a first time measuring means 
for measuring a predetermined fist time Tl from a time 
when a collision of the vehicle is detected. 
5 [0019] The airbag ECU 20 is a controlling means 

for controlling the operation of the airbag, and is 
comprised, for example, of a CPU r a ROM, a RAM, an 
input signal circuit, an output signal circuit, a power 
supply circuit, and so on. A collision sensor 21 is 

10 connected to this airbag ECU 20. The collision sensor 

21 is a collision detecting means for detecting a 
collision of the vehicle 0. In the event of a 
collision of the vehicle, the airbag ECU 20 detects an 
output signal from the collision sensor 21 to activate 

15 the airbag. On that occasion, the airbag ECU 2 0 

outputs a collision signal to each of the door 
opening/closing ECU 2 and the body ECU 10. 
[0020] This output of the collision signal may be 

done through the LAN communication, but it is 

20 preferable to perform it throughi a dedicated line 

provided separately from the LAN communication. In 
this case, the collision signal can be securely 
outputted through the dedicated line to the door 
opening/closing ECU 2 and to the body ECU 10 even with 

2 5 a trouble in the LAN communication due to the 

collision. 
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[0021] The operation of the opening/closing 

controlling apparatus according to the present 
embodiment will be described below. The 
opening/closing controlling apparatus of the present 
5 embodiment is provided with double time measuring 

systems to measure the first time Tl by the two timer 
circuits 3, 11. Fig. 2 shows a flowchart of the 
operation of the opening/closing controlling apparatus 
according to the present embodiment. The control 
10 processing in Fig. 2 is executed, for example, by the 

door opening/closing ECU 2. 

[0022] First, as shown at S20 in Fig. 2, it is 

determined whether a collision of the vehicle 0 has 
occurred. This determination is made according to 

15 presence/absence of input of the collision signal from 

the airbag ECU 20 to the door opening/closing ECU 2. 
When it is determined that no collision of the vehicle 
0 has occurred, the control processing is terminated. 
When it is determined on the other hand that a 

20 collision of the vehicle 0 has occurred, the timer 

circuits 3, 11 start to measure the first time Tl 
(S22) . 

[0023] In each of the timer circuits 3, 11, the 

first time Tl is set as a time to be measured. The 
25 time to be measured by the timer circuit 3 is set in 

the door opening/closing ECU 2, and the time to be 
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measured by the timer circuit 11 is set in the body ECU 
10. This first time Tl is set, for example, to a time 
falling within the range of 3 to 20 seconds. The time 
measurement of the timer circuit 3 is initiated by the 
5 door opening/closing ECU 2. On the other hand, the 

time measurement of the timer circuit 11 is carried out 
in such a manner that the door opening/closing ECU 2 
outputs a time measurement start signal to the body ECU 
10 and the body ECU 10 receives it to initiate the time 

10 measurement. Alternatively, the time measurement of 

the timer circuit 3 may be initiated at a. time when the 
door opening/closing ECU 2 receives a collision signal 
from the airbag ECU 2 0, and the time measurement of the 
timer circuit 11 may be initiated at a time when the 

15 body ECU 10 receives a collision signal from the airbag 

ECU 20. 

[0024] Then the flow moves to S24 to perform an 

automatic opening/closing prohibiting process of the 
door D. The automatic opening/closing prohibiting 

20 process is a process of prohibiting the automatic 

opening/closing of the door D. For example, the 
automatic opening/closing prohibiting process is 
carried out in such a manner ttiat the door 
opening/closing ECU 2 turns off the power supply cut 

25 relay 5 to prohibit the operation of the actuator 4. 

[0025] Then it is determined whether the first 
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time Tl of the timer circuit 3 has passed (S26) . When 
it is determined that the first time Tl in the timer 
circuit 3 has not passed, this process is repeated. 
When it is determined on the other hand that the first 
5 time Tl in the timer circuit 3 has passed, it is 

determined whether the first time Tl in the timer 
circuit 11 has passed (S28) . 

[0026] When it is determined that the first time 

Tl in the timer circuit 11 has not passed, this process 

10 is repeated. When it is determined on the other hand 

that the first time Tl in the timer circuit 11 has 
passed, an automatic opening/closing permitting process 
of the door D is carried out (S29) . The automatic 
opening/closing permitting process is a process of 

15 permitting the automatic opening/closing of the door D. 

For example, the automatic opening/closing permitting 
process is carried out in such a manner that: the door 
opening/ closing ECU 2 turns on the power supply cut 
relay 5 to enable the operation of the actuator 4 . 

20 This enables the automatic opening/ closing of the door 

D according to manipulation on the actuation switch 6. 
[0027] As described above, the opening/closing 

controlling apparatus of the present embodiment is 
arranged to prohibit the automatic opening/closing 

25 operation of the door D from the time of the collision 

of the vehicle 0 to passage of the first time Tl, 
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whereby it is feasible to prevent the door D from being 
unexpectedly opened in the event of collision and 
thereby to enhance the occupant safety. 

[0028] In this connection, the first time Tl is 

5 measured by the two timer circuit 3 and timer circuit 

11; therefore, even if one timer circuit malfunctions 
due to the collision of the vehicle 0 the other time 
measuring circuit can perform accurate time 
measurement, thereby enhancing the actuation 

10 reliability of the apparatus. For example, even in a 

case where the timer circuit 3 breaks down because of 
the collision of the vehicle 0 and outputs a firrst time 
passage signal before passage of the first time Tl, 
unless the first time Tl has passed in the other timer 

15 circuit 11, the automatic opening/closing of the door D 

is not permitted before passage of the first time Tl . 
For this reason, the automatic opening/closing can be 
prohibited before passage of the first time Tl, thus 
enhancing the actuation reliability of the apparatus. 

20 [0029] The present embodiment described the 

example where the first time Tl was measured by the two 
timer circuits 3, 11, but the opening/ closing 
controlling apparatus according to the present 
invention does not have to be limited to this 

25 configuration; for example, the apparatus may be 

arranged to perform the opening/closing control of the 



15 



WO 2005/087548 



PCT/JP2005/003093 



door D with use of three or more timer circuits. 
[0030] (Second Embodiment) 

An opening/closing controlling apparatus 
according to the second embodiment will be described 
5 below. The opening/closing controlling apparatus of 

the present embodiment has a hardware configuration 
similar to that of the opening/closing controlling 
apparatus 1 of the first embodiment shown in Fig. 1. 
The opening/closing controlling apparatus of the 

10 present embodiment is arranged to prohibit the 

automatic opening/closing operation of the door D f iroiti 
a time of detection of a collision of the vehicle 0, 
thereafter to permit the automatic opening/ closing 
operation of the door D after passage of a first time 

15 Tl, and then to perform an opening operation of the 

door D after further passage of a second time T2 (> the 
first time Tl ) . 

[0031] Figs. 3 and 4 show flowcharts of the 

operation of the opening/closing controlling apparatus 

20 according to the present embodiment. Fig. 5 is a 

timing chart showing the operation of the 
opening/closing controlling apparatus of the present 
embodiment. The control processing in Fig. 3 is 
executed, for example, by the body ECU 10, and the 

25 control processing in Fig. 4, for example, by the door 

opening/closing ECU 2. 
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[0032] First, as shown at S30 in Fig. 3, the bodv 

ECU 10 determines whether a collision of the vehicle O 
has occurred. This determination is made according to 
presence/absence of input of a collision signal from 
the airbag ECU 20 to the body ECU 10. When it is 
determined that no collision of the vehicle 0 has 
occurred, the control processing is terminated. When 
it is determined on the other hand that a collision of 
the vehicle 0 has occurred, the timer circuit 11 starts 
to measure the first time Tl (S32) . The first time Tl 
is a time preliminarily set in the body ECU 10, and is 
set, for example, to a time falling within, the range of 
3 to 20 seconds. 

[0033] Then the flow moves to S34 to perform an 

automatic opening/closing prohibiting process of the 
door D. The automatic opening/closing prohibiting 
process is a process of prohibiting the automatic 
opening/closing of the door D. For example, the 
automatic opening/closing prohibiting process is 
carried out in such a manner that the body ECU 10 
outputs an opening/closing prohibition signal to the 
door opening/closing ECU 2 and the door opening/closing 
ECU 2, receiving the opening/closing prohibition 
signal, turns off the power supply cut relay 5 to 
prohibit the operation of the actuator 4. 

[0034] It is then determined whether the first 
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time Tl has passed (S36) . When it is determined that 
the first time Tl has not passed, the flow returns to 
S34 to continue the automatic opening/closing 
prohibition of the door D. When it is determined on 
5 the other hand that the first time Tl has passed, an 

automatic opening/closing permitting process of the 
door D is carried out (S38) . The automatic 

opening/closing permitting process is a process of 
permitting the automatic opening/closing of the door D. 

10 For example, the automatic opening/closing permitting 

process is carried out in such a manner that the body 
ECU 10 outputs an opening/closing permission signal to 
the door opening/closing ECU 2 and the door 
opening/closing ECU 2, receiving the opening/closing 

15 permission signal, turns on the power supply cut relay 

5 to enable the operation of the actuator 4. This 
enables the automatic opening/closing of the door D 
according to manipulation on the actuation switch 6. 
[0035] On the other hand, as shown at S40 in Fig. 

20 4, the door opening/closing ECU 2 determines whether a 

collision of the vehicle 0 has occurred. This 
determination is made according to presence/absence of 
input of a collision signal from the airbag ECU 20 to 
the door opening/closing ECU 2. When it is determined 

25 that no collision of the vehicle 0 has occurred, the 

control processing is terminated. When it is 
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determined on the other hand that a collision of the 
vehicle 0 has occurred, the timer circuit 3 starts to 
measure the second time T2 (S42) . The second time T2 
is a time preliminarily set in the door opening/closing 
5 ECU 2 and is set longer than the first time Tl . This 

second time T2 is set, for example, to a time falling 
within the range of 30 seconds to 3 minutes* 
[0036] Then the flow moves to S44 to determine 

whether the second time T2 has passed. When it is 

10 determined that the second time T2 has passed, an 

automatic opening process of the door D is carried out 
(S46) . The automatic opening process is a process of 
automatically opening the door D. For example, the 
actuator 4 is actuated by control of the door 

15 opening/closing ECU 2 to force the door D to open. 

Then the control processing is terminated. 
[0037] As described above, the opening/closing 

controlling apparatus 1 of the present embodiment is 
arranged to prohibit the automatic opening/closing of 

20 the door D from the time of the collision of the 

vehicle 0 to passage of the first time Tl, as shown in 
Fig. 5, whereby it is feasible to prevent the door D 
from being unexpectedly opened because of the 
collision. For this reason, it is feasible to enhance 

25 the occupant safety in the event of vehicle collision. 

In addition, the apparatus is arranged to automatically 
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open the door D after passage of the second time T2 (> 
the first time Tl) since the time of the collision of 
the vehicle, whereby, in case of an occupant being 
injured, emergency staff can perform quick occupant 
rescue. Since the door D is automatically opened, the 
injured occupant can readily escape out of the car 
without effort of opening the door D . 

[0038] Since the apparatus is provided with the 

separate timers of the timer circuit 11 for measuring 
the first time Tl and the timer circuit 3 for measuring 
the second time T2, even if one of the timer circuits 
3,11 breaks down because of the collision of the 
vehicle, the other can perform the time measurement, so 
as to enhance the actuation reliability. For example, 
in a case where the timer circuit 11 breaks down 
because of the collision of the vehicle 0 and outputs a 
first time passage signal before passage of the first 
time Tl, if the timer circuit 3 is normal, the door D 
is not automatically opened before the second time T2 
is measured in the timer circuit 3. 

[0039] The present embodiment described the 

example where the automatic opening/closing prohibiting 
process was carried out in the body ECU 10, but this 
automatic opening/closing prohibiting process may also 
be carried out in the door opening/closing ECU 2. In 
this case, the body ECU 10 outputs an elapsed time 
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signal of the timer circuit 11 to the door 
opening/closing ECU 2 and the door opening/closing ECU 
2 can execute the automatic opening/closing prohibiting 
process with reception of the signal. 
5 [0040] (Third Embodiment) 

An opening/closing controlling apparatus of the 
third embodiment will be described below. The 
opening/closing controlling apparatus of the present 
embodiment has much the same configuration as the 

10 opening/closing controlling apparatus of the first 

embodiment described above, and is arranged to perform 
the automatic opening/closing prohibiting process and 
the opening process of the door D in the event of 
collision of the vehicle 0. However, the 

15 opening/ closing controlling apparatus of the present 

embodiment is different from the opening/closing 
controlling apparatus of the first embodiment in that 
in the event of a collision of the vehicle 0 the door 
is locked upon the collision and the locking of the 

20 door is maintained from the time of the collision to 

passage of a predetermined time. 

[0041] Fig. 6 shows a schematic diagram of a 

configuration of the opening/closing controlling 
apparatus according to the third embodiment. As shown 
25 in Fig. 6, the opening/closing controlling apparatus la 

is constructed in much the same configuration as the 
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opening/closing controlling apparatus 1 of Fig. 1, but 
is different from it in having a door lock actuator 12 
and a timer circuit 13. The door lock actuator 12 is 
an actuator for locking or unlocking the door D which 
can be automatically opened and closed. The door lock 
actuator 12 is connected to the body ECU 10 and is 
actuated with reception of an actuation signal from the 
body ECU 10 to lock or unlock (release locking of) the 
door D through a door lock mechanism 14. 

[0042] The timer circuit 13 is provided in the 

body ECU 13 and functions as a third time measuring 
means for measuring a predetermined third time T3 from 
a time of detection of a collision of the vehicle 0. 
The third time T3 is set to a time shorter than the 
first time Tl . 

[0043] The operation of the opening/closing 

controlling apparatus according to the present 
embodiment will be described below. Figs. 7,8 show 
flowcharts of the operation of the opening/closing 
controlling apparatus according to the present 
embodiment. Fig. 9 is a timing chart about the 
operation of the opening/closing controlling apparatus 
of the present embodiment. The control processing in 
Fig. 7 is executed, for example, by the body ECU 10, 
and the control processing in Fig. 8, for example, by 
the door opening/closing ECU 2. 
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[0044] First, as shown at S70 in Fig. 7, the body 

ECU 10 determines whether a collision of the vehicle 0 
has occurred. This determination is made according to 
presence/absence of input of a collision signal from 
the airbag ECU 20 to the body ECU 10. When it is 
determined that no collision of the vehicle 0 has 
occurred, the control processing is terminated. 
[0045] When it is determined at S70 on the other 

hand that a collision of the vehicle 0 has occurred, 
the timer circuit 11 starts to measure the first time 
Tl and the timer circuit 13 starts to measure the third 
time T3 (S72) . The first time Tl is a time 

preliminarily set in the body ECU 10 and is set, for 
example, to a time falling within the range of 3 to 2 0 
seconds. The third time T3 is a time preliminarily set 
in the body ECU 10 and is set to a time shorter than 
the first time Tl. 

[0046] Then the flow goes to S74 to perform an 

automatic opening/closing prohibiting process and a 
door locking maintaining process of the door D. The 
automatic opening/closing prohibiting process is a 
process of prohibiting the automatic opening/closing of 
the door D. For example, the automatic opening/closing 
prohibiting process is carried out in such a manner 
that the body ECU 10 outputs an opening/closing 
prohibition signal to the door opening/closing ECU 2 



23 



WO 2005/087548 



PCT/JP2005/003093 



and the door opening/closing ECU 2, receiving- the 
opening/closing prohibition signal, turns off the power 
supply cut relay 5 to prohibit the operation of 
actuator 4 . 

[0047] The door locking maintaining process is a 

process of maintaining the locking state of the door D. 
For example, the body ECU 10 prohibits the operation of 
the actuator 12 to maintain locking of the door D. 
This keeps the door D from being unlocked even if an 
unlock switch of the door D is turned on. 

[0048] It is then determined whether the third 

time T3 has passed {SI 6) . When it is determined that 
the third time T3 has not passed, the flow returns to 
S74 to maintain the automatic opening/closing 
prohibition and door locking of the door. When it is 
determined on the other hand that the third time T3 has 
passed, a door unlock permitting process is carried out 
(S78) . The door unlock permitting process is a process 
of enabling release of the door locking according to 
manipulation on the unlock switch. This enables 
unlocking, for example, by an unlocking operation by an 
occupant of the vehicle 0 or the like. 

[0049] On the other hand, as shown at S80 in Fig. 

8, the door opening/closing ECU 2 determines whether a 
collision of the vehicle 0 has occurred. This 
determination is made according to presence/absence of 
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input of a collision signal from the airbag ECU 20 to 
the door opening/closing ECU 2. When it is determined 
that no collision of the vehicle 0 has occurred, the 
control processing is terminated. When it is 

5 determined on the other hand that a collision of the 

vehicle 0 has occurred, the timer circuit 3 starts to 
measure the second time T2 (S82) . The second time T2 
is a time preliminarily set in the door opening/closing 
ECU 2 and is set longer than the first time Tl. This 

10 second time T2 is set, for example, to a time falling 

within the range of 30 seconds to 3 minutes. 
[0050] Then the flow goes to S84 to determine 

whether the first time Tl has passed. Whether the 
first time Tl has passed can be determined, for 

15 example, by appropriately supplying an elapsed time 

signal of the timer circuit 11 from the body ECU 10 to 
the door opening/closing ECU 2 and letting the door 
opening/closing ECU 2 make the determination based on 
the elapsed time signal. Alternatively, the door 

2 0 opening/closing ECU 2 may determine whether the first 

time Tl has passed, based on whether a first time 
passage signal is received from the body ECU 10. 
[0051] When it is determined at S84 that the first 

time Tl has passed, an automatic opening/closing 

25 permitting process is carried out (S86) . The automatic 

opening/closing permitting process is a process of 
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permitting the automatic opening/closing of ttie door D. 
For example, the automatic opening/closing permitting 
process is carried out in such a manner that the door 
opening/closing ECU 2 turns on the power supply cut 
5 relay 5 to enable the operation of the actuator 4 . 

This enables the automatic opening/closing of the door 
D according to manipulation on the actuation switch 6. 
[0052] Then the flow goes to S88 to determine 

whether the second time T2 has passed. When it is 

10 determined that the second time T2 has passed, an 

automatic opening process of the door D is carried out 
(S89) . The automatic opening process is a process of 
automatically opening the door D. For example, the 
actuator 4 is actuated by control of the door 

15 opening/closing ECU 2 to force the door D to open. 

Then the control processing is terminated. 
[0053] As described above, the opening/closing 

controlling apparatus la of the present embodiment is 
arranged to maintain the locking of the door D from the 

20 time of the collision of the vehicle 0 to passage of 

the third time T3, as shown in Fig. 9, whereby it is 
feasible to prevent the locking of the door from being 
released upon the collision and to prevent the door D 
from being unexpectedly opened. For this reason, it is 

25 feasible to enhance the occupant safety in the event of 

vehicle collision. 
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[0054] As in the second embodiment, the automatic 

opening/closing operation of the door D is prohibited 
from the time of the collision of the vehicle 0 to 
passage of the first time Tl, whereby it is feasible to 
prevent the door D from being unexpectedly opened 
because of the collision. For this reason, it is 
feasible to enhance the occupant safety in the event of 
vehicle collision. Since the door D is automatically 
opened after passage of the second time T2 (> first 
time Tl) since the time of the collision of the vehicle 
0, emergency staff can perform quick occupant rescue in 
case of an occupant being injured. Since the door D is 
automatically opened, the injured occupant can readily 
escape out of the vehicle without effort of opening the 
door D. 

[0055] Since the apparatus is provided with the 

separate timer circuits of the timer circuit 11 for 
measuring the first time Tl and the timer circuit 3 for 
measuring the second time T2, even if one of the timer 
circuit 11 and the timer circuit 3 breaks down upon the 
collision of the vehicle, the other can perform the 
time measurement, thereby enhancing the actuation 
reliability. For example, in a case where the timer 
circuit 11 breaks down because of the collision of the 
vehicle 0 and outputs a first time passage signal 
before passage of the first time Tl, if the timer 



WO 2005/087548 



PCT/JP2005/003093 



circuit 3 is normal, the door D is not automatically 
opened before the second time T2 is measured by the 
timer circuit 3. 

[0056] Each of the above-described embodiments 

described the case where the opening/closing object of 
the vehicle was the door D. However, the 

opening/closing object to be controlled by the 
opening/closing controlling apparatus of the present 
invention is not limited to the door, but may be any 
opening/closing object that separates the compartment 
from the exterior space and that can be automatically 
opened and closed, e.g., an autowindow. 
Industrial Applicability 

[0057] The present invention successfully provides 

the opening/closing controlling apparatus with high 
actuation reliability in the event of a vehicle 
accident . 
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